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(54) YCTPOflCTBO fl/151 PACUJMPEHMP 
CKBAKMH 

(57) ll3o6peTeHMe othocmtch k ropHOfl npoM- 
th m CTpome/ibCTBy m m.6. Mcnonb30eaHO Ann 
coopyx«HM» ckb3*mh noA npen»TCTBM»MM 
ksk c oAMOBpeMeHHoft npoicnaAKOft xoxcyxa 
k/im Tpy6onpoBOAa, tqk m 6e3 npomiaAKH. 



Ueitb - noByuiOHHe HBAexHocTM paGoTbt. Yct- 
PoActbo coAepxtwT Tpy6y-/iMAep (Til) 1 , icoxcyx 
(K) 9, npweoAHoA aan 2 m pa6oMnA opraH (PO). 

riOCiieAHWft BWflO/lH0H B BMA6 KOHMMeCKOfO 

pacKdTWBaiotuero MexaHH3M8. «a tueAxax sxc- 
i46H7pMK08oro aa/ia 3 pcoroporo pacno/ioxeHw 

K0HMM6CKM6 K8TKM 5. FlpOAOnbHWO OCM K8TK0B 

5 pacno/ioxceHu noA yr/iOM k ocm PO. Bail 2 
cicperuieH c PO m pa3MdiueH c bo3mo*hoctWio 
BpametiMp b T/1 1 k/im a K9. Oamm Koxeit PO 

C06AMH6K C B03MO*HOCTblO BpBUieHMfl T/1 1 M 

APyroA -cK9. Pe6pa 10 pacnono*eHu cmh- 

MBTpMHHO OTH0CHT6/)bH0 OCM PO f M MX KOHlfbl 

3aicpenneHM Ha Hapyacnux noBepxHocrsx T/1 

1 M K9. npM Bpatl|6HMM BB/18 3 BpBUldCTCJt M PO. 

a aro kbtkm 5 oCraTweaicrrcfl no 3a6oso pacuJM* 
pneMoA ctaaxMHu, npoMSBOA* yrwiOTneHMo 
rpyHTa b paAMa/ibHOM Hanpas/ieNMM. flpM 
BCTpese c aanyHOM pe6pa 10 BAasnMBaior ero 
b rpytfr m/im paapyuiaipT. 3 m/i. . 
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H3o6peTeHV<e OTHOcwrc* * ropnoA npo- 

MWUJAeHHOCTM M CTpOKTeflbCTBy M M0XC6T 6uTb 

Hcnonb309dHO a/i» coopyxceHMa CKBaxcMH noA 
npenRTCTBUPMM, ksk c oAHOBpeMennoA npo- 

U18A*OA KOXCyXS MJIH TpyfonpOBOfla. T3K m 6e3 5 
fipOK/iaAKM. 

Ue/ib M3o6poTeHwi - noBWUieHwe naAexc- 
hoctw pa6oTti. 

Ha <f>Mr.1 nOK833H8 CX6M3 CTpO WTCfl bCTB8 10 
KpMBO/1MH8AH0A CKB8XCMHU C OAHOBpeMBHHOft 

npoicnaAKoA Tpy6onpoBOAa; na <|>Mr.2 - ycr- 
poAcreo. npoAODbMw^ paapea: na$Mr.3 - pa3- 
pea A-A Ha $nr,2. - 

YCTpoACTBO AAA paCUJMpeHMJI CK88XCMH 15 

coAepxttT TpyOy-nMAep 1 . b kotopoA ycraHOB- 
neH Ha npoMexyTOHHUx onopax (ne noxa3aHu) 

C B03MO?KHOCTblOBpameHM»npMBOAHO« 88*2. 

Pa6wwA opran Buno/men b bhag pacxaTWBa- 20 
iqiuero MexaHM3Ma c skcuchtpmkobum bbjiom 
3. Ha meftxax 4 roroporo pacno/iOixeHM kohm- 
Hecxue kbtkm 5. nooAO/ibHue o qcM cwMMeTpnM 
pacnojioxcenu noAY"iOM 1-6 k npoAOflbHOA 
ocn pa6osero oprana tbkmm o6pa30M. <rronpM 25 
epaiueHMM saiia 3 oticm 5 KaTHTca b 3a6oe 
CKBaxMHU no cnnpanw aoxpyr npoAOibHoA 
ocn. YitaaaHHbift yro/i onpeAe/weT iuar %srxa 5 
- noA*<y ero aa oamh o6opor Boxpyr npoAO/ib- 
hoA ocm pa6onero oprana. Oawm Koneu nana 3 30 
KMHeMarwecKM canaan c npMBOAHHM eaiiOM 
2, nanpHMep. nocpeACTBOM My$T« 6 m ycra- 

H0BA8H C B03MOXtHOCTbK> BpameHMfl Ha noA~ 
UIMRHMKOBOA Onope 7 OTHOCMTOflbHO 

TpyCbt-flHAepa 1. flpyroA KOHeu aana 3 ycra- 35 

HOB/ieH C B03MOKHOCTbK> BpaiU6HM* B OnOpO 

8 ah» pa6osero opraHa, Koropaa pacnonoxce- 
na BwyTpw npoKnaAuaaeMoro xoxcyxa 9. Tpy- 
6a-/iHAcp 1 m xoxcyx 9 coeAnneHbi MexcAy 
co6oA peSpaMM 10. kotopuo pacnoiioxcenu 40 

CMMMOTpMMHO OTNOCMTeilbHO npOAO/lbHOA OCM 

pa6oMero opraHa n oxeaTuaaiOT pa60HMA op- 
ran. KaxcAOd peBpo 10 oahmm kohuom aaxpen- 
neHO, HanpwMep. c noMOtubio ceapxn na 
' BHeuineft 6oko8oA noBepxHOCTM Tpy6w-nnAe- 45 
pa 1,a ApyniM kohuom- Ha BHeiuHeft 6okobo* 
noaepxHOCTM xoxcyxa 9. A^aMetp KonnHecKMx 
KdTKOB 5 pacxaTbiBaiomero MexaHtoMa y Be/m- 
MHBaOTCM OT Tpy6u-nnAepa k xoxcyxy 9. npM- 

BOAHOA BAH 2 npMBOAHTCIt BO BpailJBHHQ OT 50 

OypOBoro crania 11. wrropuA ycraHOBJien c 
B03MdxHocn»io nepeMemeHHi* no paMe 12. yc- 
T8M0BA8HH0M b pa6oneM KOTnoBaHe 13.Koxcyx 

9 MOXC8T nOAA8pXCMB8TbC8 HQ 86Cy C flO- 

MOtubio. HanpwMep, Tpy6oyx/iaA^MxoB (ne no- 55 

K838HU). 

YcrpoACTBO An* pacuiMpeHwn cjcbbxchh 

M0XC8T MMOTb MHB6HT8pHU8 C8KUWM \4 M 15, 
C06AMH6HHU8 COOTB8TCTB8HHO C Tpyf50ft-/1M- 

AepOM 1 m c KOxcyxoM 9, nanpHMep. c no- 

MOtUWIO C88PKM. 



YCTPO^TBO AAA paCUJUpeHMW CKB8XCMH 

pa6oT88T cneAyK>tUHM o6pa30M. 

113 pa6o^ero xoT/ioaaHa 13 c noMOiuwo 6y- 
pOBoro CTaHxa 1 1 npo6ypMB88TCfl nHOHepnan 
CKBdxcMHa ao BWxoAa Tpy6u-/iMA8pa 1 na no- 

BepXHOCTb 8 npweMHOM KOT/I068H8 (H8 nOKd- 

aaH). KxoHuyTpy6u-/iMAepa 1 BM8CTo6yp08oft. 

rOflOBKM npMC06AHHJIK)T MHBBHTapHyK) C8K- 

umk) 14, k xoHuy cexqMM 15.npwcoeAMHqiOT 
xoxcyx 9, noAAepxcMsaeMhift Tpy6oyxnaASMxa- 
mm. 3aieM BK/iK>Mdx>T npwBOA BpameHMfl 6ypo- 

BOrO CT8HX8 11, KOTOpuA . npMBOAMT BO 
BpaiU6HM8 npMBOAHOA 88/1 2 M XMH8M8TMMBCKM 

C08AMH8HHWA c hmm sa/i 3 pa6oMero oprana. 
npM. BpatnGHMM Bana 3 kbtkm 5 oOxoTuaaiOTcn 
no 3a6oK> pacuiMpneMoA ckb8xcmhu, npOM3BO- 
Afl yn/ioTH8MM8 rpyHTa b paAna^bHOM Hanpaa- 

H6HHM, OCymeCTBAWl npOT8CKMB8HMC 38 co6oA 

Koxcyxa 9. B cflysae h8o6xoammoctm Aono/tHM- 
TenbHoe ycM/rne An» n potbckm bb hmh xoxcyxa 9 . 

MOXCHO C03A3BaTb OOA^THMKOM 6ypOBOrO 

CTaHKa 11. KOTOpuA nepeAaei ycMnno Mepea 
Tpy6y-/iMAcp 1 m pe6pa 10 xo*yxy 9. npM stom 
pa6oMMA opran paarpyxcen ot ocesbix ycMiiMA 
noAaTMMKa 6ypOBoro craHKa 11. npM acrpese 
pa6oHero oprana. HanpwMep, c BanyHOM KdTKM 
5 BAaa/iMBdiOT ero b rpynr, ecnn h03BOA5iioT 
pa3Mepu aanyHa. Ecam pa3Mepu aanyna ho 
no3BonsiiOT K3TK8M 5 BASBMTb ero B rpyHT, TO 

BO B3dMMOA8ACT8MG BCTynaiOT pe6p8 10, KOTO- 

pue npeAOxpansiioT K8TKM 5 m Becb pa6oHMA 

OprdH OT nOJIOMOK. RpM 3T0M pdCCTOAHMO 

MexcAy cocoahmmm pe6pdMM 10 no nepMMeTpy 
p&6osero oprana onpeAen»orc» pacscTHWM 
nyreM c y»ieTOM xa pa kt8 phctm km rpyHTa. ams- 
MeTpa pacuiMpneMoA cxaaxcMHU, yma KOHyc- 

HOCTM K3TKOB 5 M MX KO/IHM8CTB8. Pe6p8 10 

aocnpMHMMaiOT na ce6n MarM6aioiuMA mo- 

MeHT, B03HMK8IOIl(MA npM BnMCUB8HMM CMCTO" 

mu Tpy6a-iiMA8p 1-KOxcyx 9 a aaAannyio 
KpHBOnMHeAnyio TpaerropMio, npeAOxpanflfl 
ot yxaadHHux Harpy30K pa6wMA opran, mto 
AononHMre/ibHO noBwuiaer naAexcHOCTb ero 
pa6oTbi. 

flpM paCUIMpeHMM CKBdXCMHU 663 npO" 

Ki?aAKM xoxcyxa 9 yCTpoACTBO pa60TaeT ana/io- 
tmmho. B 3tom cnyMae Koxcyx 9 ne 

npMCOeAMHDlOT K MHBGHTapHOA C6KUMM 15 M 

noc/ieAMflfl npM nepeMeuieHMM ycrpoACTBa b 
rpyHTe BbinonHfler ponb CTa6M/iH3aTopa na- 
npaB/ienMfl pactuMpeHnn. Ct86m/im38umm Ma* 
npaaneHMJi pacuiMpneMoA CKBaxcMHbi 
cnocoOcTByeT Tdicxce w naiiMHMe peCep 10. B 
A8HH0M oryvae bkaiomchmo npMBOAa ooa8tvm- 
Ka 6ypoBoro CTanxa 1 1 moskho ho npon3BO; 

AMTb. 

(DopMy/19 M306p6TOHM8 

YcrpoAcTBO A^n pacuinpeHMfl ckb8xcmh. 
BK^Jonammee Tpy6y-/wAep. Koxcyx, pb6ommA 
^opran, oamh kohbu KOToporo coeAnnen c Tpy- 
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oom-amaopom. a APV"* " * «>*yxoM c bo3- 

MOXHOCTMO BpameMMS. M npMBOflMOW Ban, 

CKpeiweNHbift c paOoiMM opraMOM. o rn m m e- 
» ui © • c a TeM. mto, c neafcio noBWuieHiw 
H8Ae*H0CTM b pa60Te, pa60MM« opraH aunoa- 
MH e BMA6 KOHiwecicoro pac«aTUBaiou»ero 

M6X8HM3Ma C axCtlBHTPMKOBUM BMW* M C KO- 
HlWeCICMMM K8TIC8*M. yCT8N0B/l8MMMMM H8 



ancueMTpMKOBOM way. m np<woafcHM« ocm to- 
topux pacnoaoxwwu noA vrno* * npOAOafcHoa 
ocm pafJoMero opraHa, npM 9tom ycrpoACTao 
cHaoxeHO pa6paMt». cmmmbtpwmho pacnwKfc 

XCHHUMM OTHOCMTMfcMO flpOAWIbHOM OCM pf 

6cwero oprana, kohuu kotopmx aaicperuwMM 
Ha Mapy»Hux noaepxHOcrax TpyOu-aMAepa M 
Koxcyxa, 




Qur.3 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying, Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 



1698413 
4 

The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 11, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 11 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 



1698413 
6 

the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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